ABSTRACT
INTRODUCTION
By managing the logistic supply chain it is possible to achieve the balance between meeting the requirements of the supply chain participants and the technology costs and other resources necessary to meet these requirements. Inventory management is thus just one of the elements of a wider context of logistic management, i.e. of the entire supply chain management of post-sales in automotive industry. Supply chain management is described as integral management of resources, information, and processes oriented to optimal distribution of goods and services from the point of their origin to the end point of their usage. On the other hand, the logistic management deals with the management and optimisation of the elements of the logistic system which also includes the supply optimisation.
One of the basic functions of inventory management is the balancing of supply and demand and the protection of end users of the goods and services from the uncertainties and disturbances that may occur in the supply chain. In the conditions of world globalisation in the production and distribution of goods, optimisation of inventory management in all the elements of the supply chain represents the key element of the competitiveness of the product itself, i.e. finally also of the economic subjects in the supply chain that are in any way related to the product or service they deliver.
The paper will consider the operating method of the economic subjects whose everyday operative business involves inventory management. The aim of the study is to determine the interaction of inventory optimisation as well as the effects of implementing ICT in inventory optimisation in the supply chain on the change of the employees' satisfaction indicators. The analysis will include the method of inventory management in the supply chain of genuine spare parts for the Volkswagen make of car, and to show the relationship between positive effects of inventory optimisation and the employees' satisfaction, which are in direct relation with the achieved effects of optimisation. The aim of the inventory management optimisation models is the rationalisation of the costs related to the inventories with harmonisation of the level of inventories in the supply chain with the market demand and the planned level of customer service [1, 2] . Apart from the key operation quality indicators which refer to total revenues, the market share or the market growth, the employees' satisfaction represents the key element used by the companies to assess their own success and to form assumptions of future growth and development. The study will attempt to identify the interaction of the elements, processes and functions within the implemented inventory optimisation model in the observed business system with the software tools for warehouse and purchase management, and in this way conclusions will be made about the interaction of the inventory management on the change in the employees' satisfaction indicators.
The analysis of the previous research of national and foreign authors shows insufficient presence of the problems related to inventory management optimization in the supply chain and interactions of the achieved optimization with the employees' satisfaction. The majority of authors in the recent scientific journals dealt with the problems of supply optimization and the interaction influences of inventory optimization in the supply chain, usually in the domain of production [2] , global purchases [3] or variable demand [4] . One can observe insufficiently studied issues of the impact of inventory optimisation through the supply chain, recognising the criteria of differentiated approach in the inventory classification with the adaptation of the level of inventories to the variable demand. It is also necessary to direct the attention to interaction of the inventory optimisation effects on the satisfaction of the employees who are directly involved in the implementation of the model and performance of all the activities that are the assumption for inventory optimisation. Therefore, it is necessary to carry out a study which will recognise the criteria of inventory optimisation in the supply chain on the change in the employees' satisfaction indicators.
The study of inventory management in real business systems shows that there are currently no clearly defined modes that would provide an interactive connection with the concept of inventory optimisation on the change of the indicators of employees' satisfaction. With high-quality inventory management in the supply chain, it is possible to achieve a balance between meeting the requirements of the supply chain participants and the employees' satisfaction. The implementation of the inventory management system based on a significant application of ICT technologies and the differentiated approach of managing the level of customer service affect the increase of the employees' satisfaction index [5, 6, 7] .
Following the carried out research one expects to define the knowledge about and to determine the elements of interdependence of a successful inventory management system on the change in the employees' satisfaction indicators.
STUDY OF EMPLOYEES' MOTIVATION AND ENGAGEMENT
The study will analyse the method of inventory management in a real post-sales system in automotive industry. The interaction has been determined of the achieved inventory optimisation effects on the change in the employees' satisfaction index. The study of inventory optimisation impact has been carried out within a time period of one year. The aim of the oneyear study cycle was to gather objective indicators and on the basis of the study to propose a change in the method of inventory management. Consequently to the change in the inventory management model the changes in the indicators of the employees' satisfaction index have been analysed.
By implementing the research methods a comprehensive processing of the obtained research results has been achieved as well as the applicability of the results of studying the inventory optimisation in the supply chain on the change in the employees' satisfaction index indicators. In this research the initial study of the inventory management methodology in the postsales of automotive industry has been carried out, as well as the study of the employees' satisfaction.
The inventory management optimisation concept in the post-sales of automotive industry as part of the production management system has become an important element of market competition. The competitive advantage is not achieved any more by the basic material resources important for the performance of activities. The key element of the quality of delivery and insurance of availability of post-sales services in automotive industry represents a phenomenon of high-quality inventory management with the parallel implementation of know-how, competences and motivation of the employees. It is therefore important to identify the interaction of inventory optimisation on the change in the employees' satisfaction index and to identify the element of feedback between the employees' satisfaction and their motivation with the improvement of the business results in the observed business system [8, 9] . By selecting the optimisation criteria, the knowledge about the interdependence of the inventory optimisation criteria in relation to the quality of service to the users, and their influence on the reduction of company costs, the logistic operators and the management realise the assumptions of successful operation [10] .
The study has determined that the observed servicing centre carries out a yearly survey of the employees' satisfaction. The survey of motivation and satisfaction of the employees is carried out by the department for human resources management, according to the methodology developed at the Saratoga Price Waterhouse Cooper Institute [11] . The methodology of studying the employees' satisfaction is based on the Kaizen business philosophy (Jap. "Change for the better" which denotes Japanese business philosophy of life and work, search for continuous improvement and upgrading of various processes in a company). The research results obtained in this way can be directly correlated with the change of the business indicators in a certain area of activities of the observed servicing centre.
In the carried out research the employees have ranked their answers with grades from 1 to 6, thus avoiding the approach of the usual "school grading", and thus obtaining a more objective image of the real satisfaction of the employees. Also, by using different criteria in the definition of the questions for the employees included in the research, and by weighting the obtained results it is possible to make also other conclusions important for a wider grading of the employees' satisfaction and achieving competitive advantages of the company on the market.
Using initial study of employees' satisfaction in the observed business post-sales system and on the basis of the defined criteria and application of weighted values in the analysis of the research results, the index of the employees' satisfaction of 67.9% has been determined. The result has placed the employees from the concrete department into the category "Question marks". The determined index shows that the employees know only partially what is expected of them at their workplace, and that regarding the company activities they have limited knowledge regarding the work they perform. In further consideration of the research analysis it may be concluded that the employees are true individualists, that they are difficult to manage and that they are ready to change their job as soon as they get an opportunity for that. The connection with the company and the objectives also failed to be achieved, and the employees are a poorly usable resource for the company. The research results indicate low motivation of the employees. The employees are a poorly usable potential for the company.
The performed study has also determined that in the observed organisation the department for market research carries out monthly survey of the satisfaction of customers and service users of the post sales. The research results obtained in this way, with the indicators of the spare parts sales and the delivered work service have direct impact on the monthly income of the employees. In order to optimise the system of managing human resources, it is necessary to implement in the organisations the concept of the interaction of the research results of the employees' satisfaction as consequence of the implementation of new business philosophies, such as e.g. inventory optimisation [12] .
STUDY OF INVENTORY MANAGEMENT MODEL IN AUTOMOTIVE INDUSTRY POST SALES
Inventory management represents one of the key roles of management of any organisation and it is reflected in making strategic, tactical and daily operative decisions on when, how much, and what to purchase [5] . The tendency of every inventory management concept is reflected in the realisation of minimal costs of inventory funding with simultaneous tendency towards maximising the level of service to the users and increasing the company revenues [3, 9] . The mentioned facts result from the implementation of the advanced inventory management optimisation methods.
The challenges of inventory management in automotive industry post sales are not reflected in the keeping of the highest possible levels of inventory, but rather in distinguishing the major from the minor (ABC analysis of inventory classification), insuring the highest possible turnover coefficient and adaptation of the level of inventories to the market demand. This is what keeps the quality of customer service at a high level.
STARS EXCLAMATION MARKS
with the result of research > 80% with the result of research 80% -75%
-feel strong connection to the company -very loyal to the company -have the wish and initiative to provide help and motivation for colleagues -very satisfied with the company and job they perform -as a rule they know what their job is but sometimes need to be oriented -poor connection with the company's goals
QUESTION MARKS UNCOMMITTED EMPLOYEES
with the result of research 75% -65% with the result of research < 65%
-have high negative opinion, they are difficult to manage -individualists, interested only in their own interests and benefits -ready to change job as soon as the opportunity arises -very dissatisfied -not connected with the company's goals -frustrated and not dedicated to work -hardly usable for the company ABC analysis allows distinguishing the major from the minor, and it is based on the Pareto analysis. Since Pareto determined that 80% of success proceeds from 20% of activities, this knowledge was transferred also to the area of inventory management with the aim of classification into three value groups (A, B and C) according to the share in the total value of consumption (sales). The ABC analysis categorises the items in inventory on the basis of their importance, turnover coefficient, i.e. realised sales [13] .
Optimal stocks of spare parts that are important for the delivery of optimal service to the customers can be maintained only by means of high-quality planning system, management and selection of decision-making criteria that provide the logistics engineers with the base for business process management of inventory optimisation. An excess in inventories stipulates unnecessary costs and can endanger the overall business operation of a company, whereas the shortage in inventories may cause problems in the continuity of operation and quality of delivery of service to the customers [7] . The expansion and wider availability of information and communication technology, as well as the development of the model of planning and control have resulted in significant advancement in inventory management [14] .
The study consisted of two phases. In the first phase the inventories in the concrete servicing centre were analysed as well as the method of inventory management. The data about the study of the satisfaction and the motivation of the employees have been gathered and then these results were also analysed. In the second phase of the study the aim was to develop a conceptual model of inventory management optimisation, to present the results of optimisation to the employees responsible for the jobs in inventory management, and to make it possible to test the optimisation model based on the real market demands. After two months of parallel application of the actual inventory management system and the optimisation model that had been developed, there was a repeated survey of the satisfaction and motivation of the employees according to the same model as carried out in the regular annual survey performed by the internal department for the development of human resources. Such approach was an attempt to give sufficient time to all the employees to actively use the new inventory optimisation model, recognise their participation in improving the system, and after that express their impressions through participation in the survey about the satisfaction and motivation.
The carried out research on the concrete example in the post sales of automotive industry has shown that the concrete inventory management concept has been set linearly with the same approach in insuring the level of customer service for all types of goods. It has also been determined that there is no systemic approach in studying the interaction of the inventory management results on the change of the indicators of the employees' satisfaction index, i.e. that there fails to be a feedback in the interaction of inventory optimisation and employees' satisfaction. The research clearly shows that there is need for a differentiated approach in the adaptation of the level of service (inventories) to the demand on the market in relation to specific goods which can result in significant rationalisation in the supply chain and increase the employees' satisfaction.
Before defining the concrete proposals of the solution for inventory optimisation in the post sales of automotive industry, it is necessary to analyse the current situation and the method of (non)management of inventories. Thus one may determine as follows: -the basis for inventory management is not systemic analysis of the market nor customer demand structure; -in inventory planning no systemic attention is paid to the planned level of customer service, but rather there is tendency towards generally high level of service; -the basis for inventory management is not the ABC model of classification, nor active implementation of software tools for e-purchase and warehouse management; -the persons responsible for inventory management lack knowledge and skills of logistic operators; -in the daily business schedule the company management does not pay sufficient attention to the issues of inventory management; -there is no concept of systemic education of the employees who manage the inventories as the high-value assets of the company; -there are no sufficiently well developed systems of authorisation and responsibilities of inventory management.
The result of such partial approach in the tendency towards the optimisation of the inventory management systems has been shown in Graph 1 on the example of monthly consumption of the brake linings in rela-J a n u a r y tion to the inventory size of the concrete goods. The research and the curve of the consumption in Graph 1 indicate the possibility of rationalisations related to inventories since the real condition of consumption of a certain goods deviates significantly from the real consumption. Such analysis is the assumption for the conclusion that the inventory management concept is not correlated to market demand and that the service users are provided with the level of service which is actually neither necessary nor required by the market. This conclusion has been confirmed also because of the stable function of ordering and delivering the ordered goods from the logistic centre of the manufacturer located outside the Republic of Croatia to the concrete servicing centre in the Republic of Croatia. The delivery time of the goods is on the average from one to maximum three days from the moment of placing the order. Based on this concrete example it is concluded that the servicing centre maintains an excessively high level of back-up inventories which is later to be confirmed by further research. This research will be carried out on the basis of the analysis of total inventories and the performed classification of inventories according to the ABC method.
The carried out research resulted in the data that the manufacturers of vehicles and spare parts are the owners of operative information communication programmes used by the local servicing partners for goods ordering. The arguments for the interests of the spare parts manufacturers are the following facts: -higher level of spare parts on stock of the local servicing partners in order to insure the availability of goods and high level of customer service; -equal approach to planning of all the items that form the total inventory without using the ABC inventory classification model; -due to rationalisation of costs the tendency towards low frequency of delivering greater amounts of goods; -the possibility of returning the unsold goods.
The research has defined the actual purchase model in post-sales which functions so that the application software solution of the spare parts manufacturer for inventory management which is based on the application of advanced information and communication technologies on the basis of the analysis of the consumption of a concrete product in the previous period forms the arithmetic mean of the consumption of the previous period. Based on this data the future demand for the next 6 to 8 weeks is planned. After that follows the automatic inventory replenishment using the epurchase system and the maximum level of inventory of the concrete goods is replenished for the planned consumption period in the next four to maximum eight calendar weeks. This describes the operative functioning of the software solution Autopart which is used in planning the order and inventories of the spare parts in the post sales of servicing shops for the vehicles of the Volkswagen concern (Volkswagen passenger and commercial vehicles, Audi, Seat and Škoda). The advantage for the local service partner in filling the inventories by means of the software solution Autopart is indicated on the one hand by ensuring the same quality of service towards the users according to the standard stipulated by the spare parts manufacturer and by the possibility of return of the unsold goods to the manufacturer at the end of the calendar year. Although this benefit may seem at first glance favourable for the local servicing partner since they may return all the goods that they have not sold, it is assessed that from the level of possible occurrence of slow-moving and obsolete inventories and engagement of financial capital, such option is unfavourable.
As part of research there is the question whether the interests of the manufacturer of vehicles and spare parts is in correlation with the interests of the local servicing partner, i.e. whether the manufacturer's interests are oriented to the inventory optimisation of the local servicing centres. Based on the research it may be concluded that the interests of the local servicing centre should be: -differentiated approach to inventory management in dependence with the structure of demand and planned level of customer service; -increased frequency of delivery of smaller quantities of goods; -rationalisation of the warehouse space, necessary equipment and organisation necessary to receive and manipulate the goods; -the currency of the payment for the goods and engagement of the capital are not foremost in planning since the approach to ordering and delivering the goods ensures acceptable sales dynamics and inventory turnover coefficient. Based on the aforesaid it may be concluded that the interests of the spare parts manufacturers and the local servicing partners are not correlated. Therefore, in the first place with the aim of inventory optimisation it is necessary to recognise the criterion of differentiated approach in inventory management for single groups of items in the context of the planned level of customer service thus affecting directly the level of safety inventory. The safety inventory is calculated with equation (1). In order to develop an inventory optimisation system it is necessary to mathematically describe the parameters of standard deviation of the sales period as well as the deviation of the replenishment cycle.
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Standard deviation of the sales period is described as follows:
where f = frequency of events; d = deviation from sales mean (S); n = total observations. The deviation of the replenishment cycle is described by the following expression:
where f = frequency of events; d = deviation from the mean of replenishment (R); n = overall observations. In the research period the analysis of consumption and the status of inventory of the most frequently demanded items of goods necessary for the scheduled maintenance of vehicles according to the servicing schedule of the manufacturer was carried out. Also, with the aim of realising the basic objectives of inventory optimisation that should result in savings, the business operation with the inventories was studied also from the financial aspect. Since spare parts are imported and delivered from the logistic centre in Austria, the total calculation should include also the parameter of the time of delivery. The analysis of a part of inventories of classification C in which the existing system of automatic ordering by means of the software tools Autopart in the concretely analysed authorized servicing centre for the repair of Volkswagen vehicles has been implemented, will be used as the basis for the development of the inventory optimisation model. This was done because there are more than 5,000 unit product items on stock at the observed service centre, and the inventories of C classification are important for retaining the high level of customer service, and the respective effects of employees' satisfaction.
Classification C inventories within the frame of research and on the example of a concrete servicing centre, are inventories of low unit value and at the same time the category of inventory in which it is necessary to insure a very high level of service since the items of the mentioned classification refer to the level of inventory important for the delivery of services of scheduled vehicle maintenance according to the manufacturer's servicing schedule. The theoretical approach assigns the lowest value to C inventories, and that level of inventories which requires minimum attention from the logistics engineers within the activities of inventory optimisation. As part of research, and due to the specific characteristics of the activity, concrete categorisation of inventories has importance A from the aspect of service quality. Since these are the services which are according to the research in the authorised service shops most frequently required by the customers, and the services for which the customers are not willing to wait for several days because of the shortage of these items on stock, it follows that from the aspect of importance for the customer these are inventories of classification A. As the criterion of ABC classification of inventories the paper uses the methodology of annual consumption value so that further in the text the respective category of inventories will be classified as C inventories. Table 1 shows that the servicing centre holds on stock an excessive level of goods inventories regarding the weekly i.e. monthly sales. It may be concluded that the parameters used to plan the future consumption of the information system Autopart for inventory management by means of e-purchase are not set in accordance with the expected demand. Using the identification method and the analysis of average weekly level of inventories at the concrete servicing centre, it may be concluded that the tendency is towards maximisation of the level of customer service since the average status of inventories exceeds by several times the number of average days of the consumption of certain items.
Since there are about 5,000 items of goods on stock at the concrete servicing centre, the carried out analysis encompassed a part of items of classification C of relatively low individual value, but of stable turnover and at the same time high importance for the assessment of the business quality by the service users. The occurrence of identical name of certain spare parts on several occasions occurs due to the consumption of a single item regarding name, but of different catalogue number. The catalogue number is the order code of the product for the concrete make and type of vehicle. The carried out analysis is the assumption for the conclusion that the stock of the servicing centre holds too many items of goods regarding the average consumption. Therefore, there is real danger of over-standard engagement of capital necessary to finance the inventories, as well as risk of increase of total business costs that are generated by increased demand for warehouse and manipulation space and increased need for human workforce engagement. The final consequence may be the occurrence of obsolete inventories since the actual methodology of inventory management in the concrete servicing centre is identical also for the items of classification A and B.
The proposal of e-purchase management optimization was done on the basis of the analysis of the average consumption of concrete products, in relation to the level of service and the time of delivery. Table 2 shows the results of simulation of the required level of inventories of classification C (spare parts necessary for scheduled maintenance of vehicles) in the system in such a way that for the concrete items a high level of service was defined, ranging from 97 to 99 percent.
When requiring repair in which inventories of classification C are used, the service users are not willing to wait for the service realisation for a day or two, but rather expect the service to be performed immediately upon request. The proposed inventory optimisation concept plans a differentiation in inventory management regarding individual groups of inventories (classification). Therefore, for the respective classification C of the inventories a high level of service has been defined from 97 to even 99 percent. This means that for the services of scheduled servicing and vehicle repair we have insured for the market an extremely high level of service, and that the shortage of goods on stock are allowed only in one to maximally three percent of cases. Table 3 shows the results of simulation and comparative analysis which makes it possible to see on a concrete example the result of implementing inventory management optimisation in the way of differentiated approach to inventory management of a certain classification, adaptation of the system of epurchase in accordance with the demand and planned level of user service and reduced delivery time. The result of simulation on items of classification C by using the optimisation indicates possible rationalisation of inventories of classification C on the average by 35% in relation to the number of days of average consumption, i.e. by ca. 30% on a monthly basis from the aspect of freeing the financial means that the servicing centre had engaged earlier for financing of the inventories. 
IMPACT OF INVENTORY MANAGEMENT OPTIMISATION ON THE EMPLOYEES' SATISFACTION
Following the carried out inventory optimisation on the basis of implementing the conceptual model of optimisation and using it at the concrete servicing centre, the second cycle of studying employees' satisfaction followed. The survey of the entire business model, particularly the approach in the analysis of motivation and satisfaction of employees indicates the possibility of further improvement of the model for analysing the satisfaction of employees so that the questions are structured into four key areas -resources, working environment, information, motivation. Such a structural approach to studying the satisfaction of employees could ensure more precise acting on the observed deviations in the organisation, i.e. ensure a feedback in the interaction of the inventory management quality and the employees' satisfaction [12, 15] .
The analysis of the obtained research results of the employees' satisfaction according to the created questionnaire, i.e. classification according to Figure 1 indicates an increase in the employees' satisfaction index to 78.45% from the initial 67.9%. The index determined in this way indicates also the change of employees' categorisation that now belong to the category "Question marks". According to the methodology of analysis results of the survey questionnaire, employees now know what they are expected to do at work, with the need of occasional orientation which is only logical regarding the short time of implementation of the new optimisation model. Since the area of information of the employees involved in the business process is expanded, and since the element of open communication with the superiors has been introduced together with active monitoring of the set business objectives, in studying their satisfaction the employees have expressed that they feel important for the realisation of the high positioning of the company on the market. There is still insufficiently expressed connection to the objectives of the company. In further consideration of the second cycle of research, the employees have assessed that they now perform exactly those tasks that they think they do best and that they think that the associates appreciate them at a satisfactory level.
CONCLUSION
After the carried out research new knowledge has been defined and the elements of interdependence of the successful inventory management system on the change of employees' satisfaction indicators have been determined, thus confirming the hypothesis stated in the paper. The appearance of new informationcommunication services has provided the base for changing the inventory management methodology, differentiated approach of optimisation towards items of single classification, and harmonisation of the inventories with the market demand. This makes it possible to achieve balance between meeting the requirements of the service users as participants in the supply chain and the employees' satisfaction. By precisely defining the employees' obligations and their integration in the planning and realisation of the business goals, the employees' satisfaction index has been increased, which insures long-term achievement of competitive advantages on the market. Also, the possibility has been opened for further improvement of the model of analysing the employees' satisfaction in a way of clearer structuring of the questionnaire through four key areas -resources, working environment, information, motivation. Such approach to the study of the employees' satisfaction allows more precise identification of the failures in the organisation and insures feedback in the interaction of the inventory management quality and the employees' satisfaction.
By implementing the proposed model of supplementing the criteria of surveying the employees' satisfaction it is possible to achieve the interaction of the inventory optimisation with the increase of the employees' satisfaction index, thus creating the assumption for the design of the applicative package for the management of interaction inventory optimisation processes in the supply chain, satisfaction of service users and employees. Such applicative package can find wider implementation in the industry and can be the infrastructure for the supply, the so-called XaaS-based services in this business area and it can also provide incentive to others to continue research in this area. 
